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The absolute measurement of the intensity correlation of a speckle pattern was previously
demonstrated by using a photographic real -time technique (1). In this paper we demonstrate its use for
the measurement of surface roughness in the 1 -30 pm range, achieving many practical advantages over the
two versions of a previous similar technique (2)(3).
First, we obtained the measure of the intensity correlation of the speckle pattern for any
variation óe on the incidence angle 8 by performing a single photograph of the speckle pattern on its
initial state, repositioning of the photographic negative, and detecting the transmitted luminous
intensity after changing the angle of incidence. We then proved the value of the intensity correlation
C(40 to be the same than the value of the electric field correlation plus a constant, obtaining the
final expression:
C(bg) 1 + 1 e- sine/ ,( )2
2
from where the r.m.s. value of the surface roughness (6) can be easily obtained from the data values.
The results obtained with metallic samples are in good agreement with the corresponding values obtained
by profiling the samples with a stylus -type sensor.
We finally verified the great simplification that can be achieved by using a one - dimensional
speckle pattern (4) obtained by slit -like illumination of the sample when the laser beam is focalized in
one direction by means of a cylinder lens. Repositioning of the photographic film after development and
other mechanical adjustments become in this way less critical. The intensity signal could now be easily
registered and processed by means of a linear CCD detector array connected to a microcomputer. The
system then enables the real time processing of the measurements without the need of photographic film,
employing a much simpler optical system than required previously (3) and giving additional facilities
for microcomputer data processing.
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